INTRODUCTION
In [9] a method was presented for the numerical solution of some diffraction problems. We believe this method, a combination of variational procedures and integral equations, to be of quite wide applicability. To illustrate the method we discuss here an exterior interface problem for the Helmholtz equation. The main idea is to use integral equations to reduce diffraction problems in infinite regions to variational problems over finite domains but with non-local boundary conditions. In section four we indicate how the general method can be adapted to other situations. We refer the reader to [2] and [8] for existence and uniqueness results for problem P.
A physical realization of problem P is found in electromagnetic theory when the scattering of a time periodic incident wave from an infinite cylindrical conductor is considered.
(See for example [4] .)
The method that we present here is a mixed variational- (1.7)
Thus we have the following characterization of T k
The remainder of the paper proceeds as follows. In section two we describe the variational procedure precisely, and we state the convergence results. The proof of these is reduced to two coercivity inequalities. The verification of these is extremely technical and postponed to section five and the appendix.
In section three we discuss the implementation of the method including an approximate treatment of the operator T k.
We report on some numerical experiments which confirm our estimates for convergence rates.
Section four contains a brief discussion of other problems to which the method applies.
The authors wish to express their appreciation to Professor G. J. Fix for his help in the development of this paper. It is known (see [i] Gk(X'y)dSy (3.7) and finally computing the integrals 3.5 using a suitable quadrature rule. The execution of this procedure for general h is a lengthy process at best finite element spaces S E Fortunately the matter of computing the integrals 3.5 can be greatly simplified by making special choices of the curve h and the approximation spaces S E In the following discussion h we take F--to be a circle and choose S E so that the We display the results graphically in Figure 3 .4 and -u
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Thus, from the remarks preceding 3.15, we observe that the convergence rates are optimal.
EXTENS IONS OF THE METHOD.
The particular problem studied here was chosen for illustrative purposes only. It demonstrates the power of 
